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^]i u o v ^ {method for forming silicon quantum dot and method for fabricating 
novolatile memory device using the same} 

31 : 7l# 32 : £<&q 

33 : M-^H^^t2}°J ^5]^ 34 : ^1 1 
35 : ^ 2 



^5]^. <#*]-3 (Quantum Dot)# "o]-g-^; t)]*]^ nflo el 
EEPROM ^ 31 f^D), *fl^ MOSFET^^^ ^-^^>7fl ^&<£ a.cf 

^ jflojE ^oj^g. i^-i ^ ^^71- *H^_o 

3. o]s_ o]sfl, ?i^lii7} ^of^lc)-. 

ol <£om t ^^nv oj^Hq^o.s ^SL*}^ <#z}&io) 

E^^ *)-a} S-o^cf. 
4-1- ^^>7> #0^^. ^ 

^1" °l-g-$-o.S>H IV o]^o] ^^^ov A|£E f o|^.^nl -^l] ^-g-Sf 

1.9-3 



.C o 

^^^ov A]xrH# ^«fl^fe ^ ^£fi] *Jsl# ^>^-i: >8 §H °1= & 

ZL^Jl -f ^Ji^ ^ ftj^ ^EI^OJ. AjSE^ o}^} 7 ) ^Sfl^fe. 

^HS^ ^-Qj^ ^ ^^<>1 ^fl^^ol 7H> ^ £.2fl7l- ^Cf. 

- '^7H ^el^ °o^l-^^ ^74 53^. Slnl^lnj- 

^Ml^-fe- ^12:§>71 ol^cl-. ztelM- ^51^ ^(islandH nflo. 

-&J5l€- °c^l-^4 ^ ^ll-i- 7lcHs->7l nfl^-ofl ^51^. <£*>3 o] sj-^. £^ 

-g-tb ^]s.5l te^-l- -M^s]-^ ^4. 

£ la £ lf^r ^sfl^l ^sl^ ^7>^^1 ^^«v^ ^ ^ ol-g-*)- al^) 

£ la°ll ^^1 t!r t>}£}- ^-ol ( ojo^ onB|y. <£<*_o^ ^sl^ ^a]€- 7l 

#(11)31 <^«oii LOCOS ^8°fl 3]*fl ^JEL ^^-(12)^- ^^^cf. 

°M, A cM ^El^ 7l#(H)A 0 Voll ^<£*Kl3)-§: ^^^ZL, #7) E-) ^ 

^ *I<a*Kl3)>5MI 4^7flsl ^el^ oj:^ (14) ^ >y (island) ^ E})5L ot 30nni ^£ 

^ 371 5. ^^Cj-. 

S. lb^l 4<2l- £o) t a o v 7 i ^1-^(14)1- £f"?J- ^J&l^ 
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IS £ f-*U #7j ^e^V-|- ^Ej^ojg. X -H 

£ IcH JE^ltt ^ #7l ^-Bl- 7flolH(16)# oj-g-^]- 

°H, €Bf ?1HH(16) °o^o] 7l^r(ii) S^tflofl = 

5fl ■?]-§- iii/£el|?l 1-^1- ^^(17)^- ^#^cf. 

£ le^l ^-o] ; av 7 ] ses. 7llolH(16)2f o]^: *g#£)fe ^ 

^(18)^- ^^*>ji ( ^7) ^<£^(18)^M] SOG(Spin On Glass) ^(29)# 
^. 

I£ ^ #7] 4^.^/1= eflo] 1:^1- ^(17)^ 

°1 ^#51^ ^"71 S0G^ V (19) ^ ^^^-(18) ^ *\^*$ ^^(13) 

19-5 



^ fflJZE} ^]^hv^o,i tj-^ Q± &*K$o] flat*. 

^*MM ^7) * ]IL7} ^^ 7] o] ^ H a] 

^fJ *?e]^. a]^ (seeding)^ *}7] nfl^-ofl oj.^^ ^ aflo^o] SJcf. 

<^ ^ Sic)-. 

Afield disturbance) ^ -fr^aH ^(f unct ion) ^ ^7]- <y 



^ 77 
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71141 uf^-He^^ci ^]^-g- ^§H=r cv^sq., av 7 ] uJ-v^-heI^^^o] 
^-Ir #7) 7-11 1 ^^MHl *fl 2 aj<3<3jv§. <g^*H=. ^zjjs}., # 7 1 ^ 2 ^ 

^ ^ej^sj #5^1^ ^Xl* S^tf-i- ^^lo^ 

^£^1 7]^-#ofl E^ % 1 E ^ 
% ^<^MH1 4^r7flol ^-H^^^-^o] ^el^ ^ g >i=. C4-^^ I ^ 7 ] 

*)*h #71 711 1 ^OJBJ. g q-lc-HEji^ol ^Sl^o, ^Z]-^ 

#71 M-t-H^^l-eVol ^-seq ^-Sj-A^l^ ^ 7 , ufi^-^ej^^ 

5^0] ^^g. #71 1 ^^n^ofl ^ 2 ^njvg. ^ T^]^ ^ 

2 £«**MM| HE| TflolH* ^§Kr #7}1<4, Al- 7l TflolE^ n>^ 3 

^ ^Tjl Sf, #7l 7flo]E <#^oj apc^ 7 |^. ^^tflofl <ga^ ^ 

^ ^-7il# £^SH *§^^"§- ^HJ°-5. 

°l*h ^-¥-€ £^^r ^- ^-tgofl o]^ o^^o] ^ 

sHs^jnj. W ^o,^ ,^^ 7]7} . ol^cf. ^u|. >a(island)o] 

21-711 <S^£M ^E]^ oj:^^ ^ a,^. 710] §|-7] a||-S-o|| o 1&| t V St4 ^ 
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*}--§- 

£. 2a<>ll £A]*V u>sf ^-o] ; 7)^(31)^-^1 ^^^(32)* ^^*>J1 F # 

7] aj<dej-(32)#<*1) M-t-HB^lK}'?! ^e)€-(nano-crystalline si 1 icon)(^ ^ ^ 
°^>^)(33)^r ^(island) *§nflS 30nm^^l 37lS 

S. 2b°fl S^ltlr «>^- ^7} M-^-HB^ilr^o] ^^^-(33)* S^-tb ^ 

71^(31)^1 ^^<H] 7l# ^ 1 ^}s}-^-(34)-8r ^^*V4. 

£ 2c°fl M$ w>^- ^oi ; ^-7] ^] i ^>5KK34) ^ M-^-H^^e-l-ol ^ 
s)€-(33)^l CMP °l-8-*H 1 -t>3^(34) ^ M-ii-ae^^^-o] ^ 

sl€-(33)-§- ^ lOnm^H^l ^z^M}. 

E. 2cN E^l^ ^ ^-7] 7l#(3lH -t>5)- ^-§- 

M-i^-3.&l^l:S}- < y ^5^(33)£] 5nm7}*| ^Sj-Al^H 9} 5 m 9] 3,7} ^ 20nm 
3} £3 *B^1- ^ i4^-3. el ^#&>-y ^el€-(33)^ ^ 2 <*3^(35) # 

tb€, ^"71 ^ 1 ^>5)-q-(34)-Sr ^17-^f- ^£ & JL, Zinfl^. # 

^ ^^>2}- ^ Ol^C-H, & ^Al^oflX^ 7.fl7^]-^ 

l'J-8 



£ 3a<>lj Hi-fi)- £o] f oM E jtL ^ = 7 | 

£ 3b°ll «>fi> ^-o], ^v 7 ] ^e)^- 71^(41)^1 ^<gofl 

fi]*f| 5nm ^ ^7flfi] M-^-He]^^oi ^^(^^ 

°o^l-^(44)* ^(Island) ^S. <8^^h 

oj7H # 7 ] q-^-HE^l-EKl ^^(44)£- £ 2a ifl*] 5. 2dfif ^ 

°1 ^ , *ll 2 #5^(35 )-£ ^tH}. 

£ 3d°fl S.*\& h].<4 ^-o] > av 7 ] uJ-ic-^^^^-el-o] ^^^.(44)^. ^sj.^. ^ 

£ 3e°fl H^l^ Hj-fi]- ^-o] ( # 7 ] ^^nV (45) A>oll ^Ht 7)lo)E^ ^ 5] 

7i*H Ml- 7floiE( 46) - tg^cj.. 
4. 
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3lS]-g- ^^^/^.efl<y 1-^1- <g<*(47)-§- ^#W. 

£ 3g*fl S^l £o] t # 7 ] ^es. t1)o1e(4 6 )^ <>)$. ^^s)^- -=-4^ 
ufl^^ ^<g^. sftift # 7 1 7l^r(41)^ ^ofl 7l# "J- 4] 0.5. 

*K48)-§r <§^S->J1, #7l ^<a^(48)^ 0 H] SOGCSpin On Glass) ^-(49)^ ^ # 

4. 

°H, * # z]-^ -g- **fl #7l dL.2.^/IE.3l<$] <g<*(47)2] s.^ 

°1 i^Y^- #7] S0G^-C49) ^ ^^^-(48) ^ #sKK43) 

£ 3h«fl JEAl^- aj-sf ^o], e^#(50)# 71^(41)^ # 

#7l ^t-(50)# ^f-Sfl di5.i/=5l]t] <8^(47)°fl of^s}^ ^ Hfl^(51) 

^*A, Hl^*J ^el^-# A]^^ -f 71 # #3- «J-A]o)] ^^M- *§#*>JI 

CMP!- #sfl Hl^^ *Je]€"g- "l-El^lfl; * ^-§- ol^-^c^ = 

°^}^^ ^ sa^i. *Mfl^l ^H^H L ^ *lHiM- ##*]zJ -1- 514. 

t-*l), STI ^S^l ±z} ^els]-^. A}-g-*i-o._ ? _A-l ^ji^^j 5U^ch),a-i l.}^ -r 



#<y ^ 5U4. 



^z]]o]o]} ^ 

**** *ol fiL^Oj. A] « ^ ^ ^ ■ 
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^. -33* * ^ 3-4711 35=7]. E ^ *o^ # ^ ^ ^ 



:e/erase) 



4**41, ^51* 0^33 H7)# -ojo.^ ± ^ 
A3. <g>g§ - o|q. 



53 T 7 ^ 



7]^ (retention) ^ 
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#?1 l^MHl ^7flS] ^hL-3.^^^}9l "i^\€r^ & 

31; 

#71 M"ii-a.^i#2-l- < y ^1-^-fr E^% ^^B|#o]l XI l ^oj 

<§#*Rr #XI; 

#7l ^-3.^^s}9l ^^rS] 7}$= #31; 

#7l M-i--a2l^^Bl-o] ^Sl^# JL^-^r #7l XI 1 ^<a^#ofl XI 2 ^<£^ v 

#71 XI 2 ^<2^#°fl Ml- TflolH* l^sfe #31 ; 

#7] Til ols# p}iai *H >fl 2 H-^-HSlil-sfo] ^ 

ZlSlJl E^ig X]?1?rKr #31; 

#71 ^St 711 olB U>£X1 71^ X#^°ll 1-^^ *§^Kr 

#31S ^IM- *>fe wlfl.^ nfls. el- 4l7l-Sl Xl^^. 
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